Abstract. The clinical significance of nodal metastasis in well-differentiated follicular carcinoma (WD-FC) of the thyroid remains a controversial issue. This study aimed to clarify clinical and pathological characteristics of WD-FC with nodal metastasis, based on the new WHO classification. We examined 249 WD-FC cases diagnosed between 1983 and 2004 in our hospital. Poorly differentiated follicular carcinoma was not included in this study. Of the 249 WD-FC cases, 9 (3.6%) revealed nodal metastasis. The incidences of nodal metastasis in minimally invasive and widely invasive cases were 2.0 and 9.8%, respectively. In four patients, nodal metastasis was detected in the ipsilateral lymph nodes during the initial surgery. A total of 6 patients presented with nodal metastasis 2-10 years after the initial operation, and 3 patients with bilateral and large nodal metastases were relatively young. No patients succumbed to the carcinoma. Primary lesions of WD-FC with nodal metastasis were microscopically conventional, and there were no findings predicting nodal metastasis. We hypothesized that the incidence of nodal metastasis in WD-FC, based on the new WHO classification, was lower compared with previous reports. Younger individuals may be at a higher risk of large bilateral nodal metastasis. The presence of nodal metastasis did not affect the long-term outcome of follicular carcinoma.
Introduction
Follicular carcinoma of the thyroid is a malignant tumor showing evidence of follicular cell differentiation and lacking the diagnostic nuclear features of papillary carcinoma (1) . It is less common than papillary carcinoma, comprising 10 to 20% of all thyroid carcinomas (2) . Follicular carcinomas metastasize to regional lymph nodes, but the incidence is undoubtedly lower than in papillary carcinoma. The incidence of the nodal metastasis in follicular carcinomas is variable and has been estimated to be from 4.7 up to 30.0% (3) (4) (5) (6) (7) (8) , while its clinical significance remains controversial. Hughes et al (9) reported that nodal metastasis increases the risk of recurrence, but there is no difference in survival. On the other hand, Segal et al (7) suggested that nodal metastasis has a significantly negative effect on survival. It is well known that follicular predominant papillary carcinomas or follicular variant papillary carcinomas with nodal metastasis are occasionally regarded as follicular carcinoma (10) (11) (12) . Therefore, the controversy concerning nodal metastasis of follicular carcinoma may originate from differences in the disease entity or diagnostic criteria.
Until 2004, the entity of follicular carcinoma had included both well-differentiated follicular carcinoma (WD-FC) and poorly differentiated follicular carcinoma (PD-FC) (10) . According to the current WHO classification (1), follicular carcinoma means only WD-FC, with PD-FC being included in poorly differentiated carcinoma. Therefore, the biological behavior of follicular carcinoma should be re-examined under the present classification. This study aimed to clarify the clinical significance and pathological characteristics of follicular carcinomas, i.e., well-differentiated type, with nodal metastasis.
Patients and methods

Patients.
A total of 441 patients underwent surgery for follicular thyroid carcinoma between January 1983 and December 2004 in Kuma Hospital, Japan. All histologic sections were reviewed by one pathologist (M.H.). Of the 441 patients, 248 were confirmed to have conventional WD-FC, 198 were classified as minimally invasive and 50 were classified as widely invasive. PD-FC was diagnosed in 44 patients and oncocytic follicular carcinoma was diagnosed in 43. The remaining cases showed adenomatous nodule, adenomatous goiter, follicular adenoma and papillary carcinoma, including a predominant follicular pattern and follicular variant. A total of 8 WD-FC cases revealed nodal metastasis; these cases were clinically and pathologically examined. Additionally, a patient with wildly invasive follicular carcinoma, who underwent surgery at another hospital and visited our hospital due to nodal metastasis, was enrolled in this study.
Pathological diagnosis. Pathological diagnosis followed the new WHO classification (1). The follicular carcinoma was defined as follicular carcinoma showing vascular invasion, capsular invasion and/or metastasis and lacking the diagnostic nuclear characteristics of papillary carcinoma. PD-FC was not included in follicular carcinomas. The follicular carcinomas were divided into minimally invasive and widely invasive. Minimally invasive follicular carcinoma showed limited capsular and/or vascular invasion. This included a tumor that was diagnosed as a follicular adenoma and showed metastasis following surgery. Widely invasive follicular carcinoma showed the widespread infiltration of adjacent thyroid tissue and/or blood vessels.
Results
Of the 249 follicular carcinoma cases, 9 (3.6%) revealed nodal metastasis (Table I) . Of the 9 cases, 7 patients were female and 2 were male. Ages ranged from 15 to 69 years (average 34.9). The primary lesions were located in the left lobe in 6 cases and in the right lobe in 3. A total of 4 cases were minimally invasive and the remaining 5 were widely invasive. The incidences of nodal metastasis in minimally invasive and widely invasive follicular carcinomas were 2.0 (4/198) and 9.8% (5/51), respectively. Cases 1, 5, 6 and 7 received total, subtotal or nearly total thyroidectomy with a central node dissection. Nodal metastasis was unexpectedly observed during the initial surgery, and was ipsilateral. No recurrence or metastasis was noted in 3 patients (cases 1, 5 and 6) during the follow-up period. The remaining case (case 7) underwent an ipsilateral lymphadenectomy 5 years after the initial operation due to extensive cervical nodal metastasis. A total of 5 patients (cases 2, 3, 4, 8 and 9) received only a lobectomy and presented with nodal metastasis 2-10 years after the initial operation. The patients were relatively younger than those with nodal metastasis following the initial operation. Nodal metastases in cases 3, 4 and 8 were bilateral and large. The largest dimensions of the primary carcinomas ranged from 10 to 90 mm (average 46.6 mm), and were not related to age, gender, histological subgroup or state of nodal metastasis. During the follow-up period, distant metastasis to the bone was noted in case 2. No patients succumbed to carcinoma. Histologically, all primary tumors were completely or mostly encapsulated by thick fibrous connective tissue. The tumor cells proliferated in a microfollicular and/or trabecular manner. In cases 3 and 8, a medium-sized follicular pattern was also observed. There was no evidence of nuclear features indicating papillary carcinoma, including intracytoplasmic inclusions, ground glass nuclei and nuclear grooves. Necrosis was observed in cases 6 and 8. Capsular invasion was observed except in one minimally invasive case (case 3). Vascular invasion was observed except in cases 1 and 4. Nodal metastatic lesions found during the initial surgery were small and located in the subcapsular area of the central lymph nodes (Fig. 1) . On the other hand, the lesions found during the follow-up period were multiple and extensively occupied the lateral lymph nodes (Fig. 2) . Immunohistochemically, Ki-67 (MIb-1; Dako, 1:200 dilution) labeling indices were <1% in both primary and metastatic lesions.
Discussion
According to previous diagnostic criteria, follicular carcinoma of the thyroid included both WD-FC and PD-FC. However, in the current WHO classification, PD-FC is excluded from follicular carcinoma and is included in poorly differentiated carcinoma (1) . Therefore, follicular carcinoma means only WD-FC. The distinction between WD-FC and PD-FC is difficult to determine (11) (12) (13) (14) . Follicular variants of papillary carcinoma have also been confused with follicular adenoma and/or carcinoma (15, 16) . Our cases previously diagnosed as follicular carcinoma included various other lesions, such as papillary carcinoma, poorly differentiated carcinoma, follicular adenoma and adenomatous nodule. Such cases indicate that we should strictly exclude PD-FC and follicular variants of papillary carcinoma to study follicular carcinoma.
The incidences of nodal metastasis in follicular carcinomas are variable. They have been estimated to be from 4.7 up to 30.0% (3) (4) (5) (6) (7) (8) . In our study, 3.6% of follicular carcinomas revealed nodal metastasis. This incidence was lower than in previous studies. Nodal metastasis in the widely invasive type was more common than in the minimally invasive type, 9.8 and 2.0%, respectively, and the incidences were also lower than those described in the textbook (10) .
The number of minimally and widely invasive cases may comprise the main difference. If not, follicular variants of papillary carcinomas, which are more frequently associated with nodal metastasis and may be diagnosed as follicular carcinomas, may be included. Additionally, PD-FC, the incidence of nodal metastasis which is higher than WD-FC (17,18), is included in previous studies. Therefore, we hypothesize that the incidence of nodal metastasis in follicular carcinomas based on the current classification should be lower than that reported in the analysis.
Microscopically, early lesions of nodal metastasis are found as small foci in the subcapsular areas of the lymph nodes (19) , where a marginal sinus connecting with afferent lymphatic vessels is present. When extensive metastasis occurs, the lesions show multiple large nodules throughout the lymph nodes or completely occupy the lymph nodes. Our study showed that metastatic lesions of follicular carcinomas found at the time of the initial operation showed subcapsular small foci. The lesions were not clinically apparent, and it took 2-10 years for them to substantially occupy a number of lymph nodes. Primary lesions of follicular carcinomas with nodal metastasis were microscopically conventional. We failed to detect findings predicting the possibility of nodal metastasis. Additionally, no microscopic differences were noted between cases with nodal metastasis at the initial presentation or follow-up.
We did not identify any clinical clues indicating the nodal metastasis of follicular carcinoma. In our study, 6 out of 9 patients showed ipsilateral nodal metastasis. Notably, the remaining three patients with bilateral and extensive nodal metastases were young (15, 21 and 26 years). Younger individuals may therefore exhibit a greater risk factor of extensive contralateral nodal metastasis. Generally, age is an important prognostic factor and the prognosis of patients below the age of 40 years is excellent (2, 17, 20) . Our findings, contradictory to this description, are noteworthy.
The prognostic importance of regional lymph node metastases is a controversial issue. Investigators have reported that the presence of this type of metastasis has no impact on recurrence or survival (5, 9, 20) . On the other hand, nodal metastasis is a risk factor for local or distant metastasis and cancer-specific mortality (2, 3, 7) . Our results showed that where no patients succumbed to the carcinoma, the presence of nodal metastasis did not affect the long-term outcome of follicular carcinoma.
